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M is t a k e  n u m b e r  1

1*‘ Fwlor F frum thb tub* (Factor F ts used for calculating tbe operating, Tarlatlou, Interest, profit, and VAT) 
Advance Payment 15.00* Retention 5.00* Interest 10.00*fSjfÉ ๗ fife""!.’Smooth) »•Ô nT พ?•••..•••'ะ H Ü ISëÿfm m IjvAT-
les* than 50000.00 3 10.00% 0.50% 2.98% 18.50% 1.31975 7.96% 1.42480100000.00 5*3 :B. 8.00% 0.50% - 2.90% 17.50% 1.28900 7.96% 1.39160300000.00 3 6.50% 0.50% 2.83% 16.00% 1.25825 7.96% 1.35841500000.00 4 6.50% 0.50% 2.67% 13.00% 1.22667 7.96% 1.32431800000.00 5 6.50% 0.50% 2.56% 12.00% 1.21558 7.96% 1.312341000000.00 6 \ 6.50% 0.50% 2.45% 11.00% 1.20450 7.96% 1.300382000000.00 9 6.00% 0.50% 2.18% 10.50% 1.19175 7.96% 1.286615000000.00 12 6.00% 0.50% 1.90% 9.50% 1.17900 7.96% 1.2728510000000.00 15 6.00% 0.50% 1.63% 8.50% 1.16625 7.96% 1.2590820000000.00 16 5.00% 0.50% 1.52% 8.50% 1.15517 7.96% 1.2471240000000.00 17 5.00% 0.50% 1.41% 7.50% 1.14408 7.96% 1.2351560000000.00 18 4.30% 0.50% 1.31% 7.50% 1.13608 7.96% 1.22651100000000.00 20 4.00% 0.50% 1.12% 7.00% 1.12621 7.96% 1.21585150000000.00 22 3.50% 0.50% 0.93% 6.50% 1.11429 7.96% 1.20299200000000.00 24 3.50% 0.50% 0.76% 6.50% 1.11263 7.96% 1.20119250000000.00 26 3.50% 0.50% 0.60% 6.50% 1.11096 7.96% 1.19939

300000000.00 30 3.50% 0.50% 0.26% 6.50% 1.10763 7.96% 1.19579
400000000.00 36 3.50% 0.50% -0.24% 6.50% 1.10263 7.96% 1.19039500000000.00 36 3.40% 0.50% -0.24% 6.50% 1.10160 7.96% 1.18929more than 500000000.00 36 3.30% 0.50% -0.24% 6.50% 1.10058 7.96% 1.18818

I f  t h e  b u d g e t  i s  betwrrn th e  s t e p  in  tb e  ta b le ,u s e  th e  in te r p o la t io n  to  c a lc u la te  th e  F a c to r  F  

Budget 200 0000.00 baht Factor F 1.28661
Budget 1000000.00 baht Factor F 1.30038
Budget —  baht Factor F 1 .3 0 0 3 8 -[ (_ -1 0 0 0 0 0 0 )/(2 0 0 0 0 0 0 -1 0 0 0 0 0 0 )J x (1 .3 0 0 3 8 -1 .2 8 6 6 1 )

M is ta k e  n u m b e r  2

Lifetime ๙  Eqjpmerrt for calculating El RR Year
' Reflector lummary 10
2. Reflector 10
3 Compact Fluorescent ( 10,000) hours

7-a hoursttay operating 5*
10-12 hours/day operating 4*
16 hours/day operating 3*
24 hours/day operhng 2*

4 Fkxxescent (8.000 hours )
7-8 hours/Oay operating 4*
10-12 hours/day operating 3‘
16 hours/day operating 2*
24 hours/day opening I-

5. Electronics ballast t 20
a  Low watt loss ballast 20
7 Air condfOcner 15
8 Electronics thermostat 5
9 InsulaûorvCeramic coaûng 15
lOFilm 15
remark • means the operating hour 250 Oays/year

Lumen per lamp ๙ the high efficiency type 
using ๒ the Easylux Program (program for 
calculating the illumination in the room)
18 watt warm white 
32 watt warm white 
18 watt white 
36 watt white 
18 watt daylight 
36 watt day light

1350 lumen 
3350 lumen 
1350 lumen 
3350 lumen 
1300 lumen 
3250 lumen

Capacity selection for the new air conditioner (use only the high-light block only)
Capacity บ T A

as (B ๒/'hr) (B̂ r) (S\ulhr)
the specification Size 8๒ Watt EER Size ร๒ Watt EER Size ร๒ Watt EER
12000-13000 12000 12095 1129 10.71 13000 12963 1163 11.14 12500 12857 1171 10.97
16100-16600 18000 17913 1550 11.55 17048 1591 10.71
18000-20000 20000 21417 1886 11.35 19000 16734 1733 10.8 18236 1713 10.64
24000-25000 25000 26061 2359 11.04 25000 23958 2093 11.44 24997 2278 10.97

28000 30000 30034 2975 10.1 30000 28712 2622 10.95 27264 2830 9.63
32000-34000 £fĵ 20003r 30944 3220 9.61
36000-38000 36000 34471 3500 9.85 36000 34400 3535 9.73 35119 3562 9.86
42000-44000 42000 43345 4495 9.64 j i l § 5 41145 4263 9.65

48000 45734 4627 9.88 fis® 48778 4952 9.85 52000 50400 5250 9.6
m m 55792 5640 9.89

60000 56905 5747 9.9 m m mvV--— 1-VY' 58752 6120 9.6
ü l É I 60808 6186 9.83
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Matako ffimtej
The revised report should use the blue cover and the *b<te hoop for report and send to ECCT 2 times.
1. First time, send 2 draft reports (after approved by ECCT)
2. Second time, sent 4 final reports (after approved by DEDP)
The sequence in each section
Section 1 The Energy Audit Report
1. Ry page and Cover
2. Letter of acception by building owner
3. Letter of approval by auditor
4. Letter of approval by ECCT
5. Technical data
6. Bi* of quantity (BOQ)
7. Abstract
8. Contents
9. Chapter 1-5
10. Appendix A data from auditing
11. Appendix B OT7V and RTTV calculation
12. Appendix C data for controlled building
13. Appendix D data for government or state-owned building 
Section 2
(Use the same cover as the energy audit report but use the 'Appendix E and F * instead of' Energy Audit Report)
14. Appendix E iso-lux calculation
15 Appendix F Input of OTTV and RTTV 
Section 3
Energy Conservation Improvment Drawing (use A3 paper only and combine the before and after improvement 
( Excluding the A3 Drawing of the lux calculation)
Section 4
Diskett 2 sets ( 1 set means energy audit report, energy conservation improvement drawing, and appendix)

The sequence cf the Energy Conservation 
Improvement Drawing 
ใ Cover and fly page
2 ๒dex sheet cf the existing drawing
3 Exsting drawing of all electrical equipment
4 Eùcsting drawing cf all air conditioning equipment
5 Index sheet of the after improving drawing
5. After improving drawing of improved electrical 
equipment
7 After improving drawing of improved air 
conditioning equipment
3 After improving drawing of film, insulation, and 
ceramic coating

Mistake number 9
ไ. The system are existing or after improving air 
conditioning, existing or after improving 
electrical system.
2. Show the number of room and type of ceiling 
in room in the bottom of the energy conservation 
improvemnet drawing. If room number 101 is the 
concrete ceiling, it shows 101 (C) in the bottom 
of drawing

1. The replacement should consider ceiling system, 
power supply, finishing, and satisfaction of the user
2. If the improving is complex the detail drawing should 
show in the energy conservation improvement drawing
3. The drawing must show the refrigirant line between 
FCU - CDU

The cover of the energy conservation improvment 
drawing should be written as this form

Energy Conservation Improving Drawing 
Energy Conservation in Government or 

State-owned Building Project 
Building...
Address....

Bureau of Energy Regulation and Conservation 
Department ๙ Energy Development and Promotion 
Ministry ๙ Science, Technology, and Environment

LOGO

Bureau of Energy Conservation and Regulation 
Department of Energy Development and Promotion 
Ministry of Science, Technology, and Environment

/

LOGO

Energy Conservation Center of Thailand 
Implenmenting Agency

Sign the name ๙ the engineer with the Engineering 
Licence number 3t least 2 sets in the final enetsgy 
conservation improvement drawings as form of drawing

LOGO & NAME

Company-Auditor....
Mr.....Electrical Engineering Licence number...

Mr.... Mechanical Engineering Licence number...
Project

Building Name 

Floor

System

Date No. ๙  Revision
Scale Paper Size

Draftma ก 
Reviser
Page From

Uiwftirm nirmh*r 7
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Mistake 12

Table of lighting system symbol

BALLAST SIZE MOUNTING CEILING COVER REFLECTOR

SYMBOL def SYMBOL def SYMBOL def SYMBOL def ก SYMBOL def SYMBOL def n

M Magnetic 1x18 Surface G Gypsum Boord - Bare - non reflector

D Low Watt E3 2x18 F=bq Hanging T T-Bar c Clear R reflector

H High Power m 3x18 Recess F Floor/Concrete ร stlple

E El ectronlc» m 4x18 s a - new fixture พ Wood 0 Opal

ฯ ^ only ballast = = 1x36 A Asbestos Cement L Louver

replacement » 2x36 p Prismatic

a 3x36 B Fish Bone
L ร 4x36

ฒ 32 พ

พ ... Incancescent ...watt

๐ compact ค.

M istakeAl

Table of air conditioning system symbol

symbol description

OH Fancoll Unit Celling Type

ŒJ Fancoil Unit Standing Type

m Fancoll Unit wall Type

□ Window Type
๐ Condensing Unit

m Package Type

๐ ร Bimetal Thermostat'
๐ T Electronics Thermostat

GD Chiller

• Three Phase

> xxxxx Btu New Capacity
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Energy Audit Report 
Energy Conservation in Government or State-owned Building

Building Name

Mistake number 14
The scale in energy conservation
improvement drawing is used for the frame of
building only excluding the symbol of
equipment

(Contract number..../99)
Mistake number 15
The con trac t n um b er b etw een  ECCT and  DEDP

Mistake number 13
1. Use Ms Word or Ms Excel with font Cordia 
UPC and appropriate size in A4 Paper for 
report making.
2. Use Autocad Release 14 for Energy 
Conservation Improvement Drawing

Submitted to

Bureau of Energy Regulation and Conservation 
Department of Energy Development and Promotion 
Ministry of Science, Technology, and Environment

By

Energy Conservation Center of Thailand

Co-operate with



Acception Letter 
Energy Conservation Plan
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ECCT is an Implementing Agency of DEDP to revise the potential of the energy

conservation in the government or state-owned building. ECCT cooperates w ith .......

found that the low efficiency in the building as the enclosure.

Hereinafter...............building name................ accepts the list of energy
;

conservation equipment and ready to join in the installation phase

Name ...........................

Signature ( .....................  )

Title



The revission of the energy audit report by ECCT ใ 20

1. G enera l data

1.1 Using area

1.2 E lectrica l energy consum ption  and cost pe r unit

1.3 Proportional o f the energy using in each system

1.4 A verage  EER (Btu.hr/Watt) before and  a fte r im proving

2
1.5 A ir cond ition ing  system  index (Btu.hr/m )

1.6 The illum ination before and after im proving

1.7 A verage  e lectrica l index (W att/m j

1.8 OTTV, RTTV 1 and  input o f OTTV and RTTV.

1.9 N um ber o f equ ipm en t in a ir condition ing system conform s to the energy using and saving

1.10 N um ber o f equ ipm ent in lighting system  conform s to the energy using and saving

This is the le tter confirm s that 

ECCT a lready check these item 

before  send the report to the 

Departm ent o f Energy 

Developm ent and Promotion

2. Energy conservation plan fo r a ir conditioning and lighting system

2.1 Saving, average  e lectrica l cost, percent o f saving, num ber o f im proved equipm ent

2.2 EIRR

2.3 Cost o f investm ent as m edian price

2.4 F acto r F ca lcu lation

3. Bill o f quantity

3.1 C heck the num ber and m edian price  o f new  equipm ent (material cost 1 labor cost, fin ishing cost 

1 m iscellaneous cost

This report w as a lready approved  as the item 1 ,2 , and 3.

Reviser 1

(........................ )

Title .........................................

Reviser 2

(........................ )

Title



The revission of the energy audit report by C onsultant Com pany 121

1. General data

1.1 Using area

12  Electrical energy consumption and cost per unit

1.3 Proportional o f the energy using in each system

1.4 Average EER (Btu.hr/watt) before and after improving
2

1.5 A ir conditioning system index (Btu.hr/m)

1.6 The illumination before and after imoroving

1.7 Average electrical index (Watt/m)

1.8 OTTV, RTTV , and input o f OTTV and RTTV.

1.9 Number o f equipment in air conditioning system conforms to the energy using and saving

1.10 Number o f equipment in lighting system conforms to the energy using and saving

This is the letter confirms that 
consultant company already 
check these item before send the 
report to the Energy Conservation 
Center o f Thailand

2. Energy conservation plan for air conditioning and lighting system

2.1 Saving, average electrical cost, percent o f saving, number o f improved equipment

2.2 EIRR

2.3 Cost o f investment as median price

2.4 Factor F calculation

3. Bill ๙  quantity

3.1 Check the number and median price o f new equipment (material c o s t , labor cost, finishing cost 
.miscellaneous cost

This report was already approved as the item 1 ,2 , and 3.

Reviser 1 '

(........................ )

Title .......................................

Reviser 2

(........................ )

Title



Technical Data 122
Energy using area 
Air conditioning area 
Energy consumption 
Average electrical energy cost 
proportion o f the energy using in each system 

A ir conditioning system 
Lighting system 
Others

2m
2

m

kWh/year 
baht per unit

%

%

%

This page is the 
conclussion about the 
enegy index of each 
system in the building 
both before and after 
improvement

Before improving after improving >

Air conditioning system

Average EER (Btuh/Watt) ....................  *

Average a ir conditioning system index (Btuh/m)2 ....................  **

Lighting system

Illumination (lux) ....................  ***
2

Average lighting system index (Watt/m)

Envelope system

OTTV (Watt/m2;

1. Building...

2. Building...

RTTV (Watt/m2

1. Building...

2. Building...

Remark 1. A ir conditioner

1.1 Used a ir conditioner more than 8 years ...................sets

1.2 Used a ir conditioner >7-8 years ...................sets

1.3 .....

2. Measures o f OTTV improvement cannot be implemented because ...

3. Measures o f RTTV improvement cannot be implemented because ...

* The EER o f new a ir conditioner lower than 25000 Btu/h is more than 10.6 Btu/h/Watt

Mistake number 17 
The OTTV and RTTV improvement 
measures cannot be implement 
because the following reasons
1. EIRR less than 9%
2. The OTTV and RTTV after improving 
is over the standard
3. The improper of the site

Mistake number 16 pre­
calculate the average lighting system index as this formula 

Existing (พ/ทา2) - kwh/year saving (w/m2)

The EER o f new a ir conditioner up to 25000 Btu/h is more than 9.6 Btu/h/Watt 
** The average capacity o f a ir conditioner after improving is not less than the existing capacity 
***The average illuminant after improving is higher than the existing illuminant from the assesment and the 

illum inant should not less than 350 lux in working plane o f room.



Hill o f  Q u a n t i t y

E n e r g y  C o n s e r v a t i o n  in  G o v e r n m e n t  o r  S t a t e - o w n e d  B u i ld in g

A d d r e s s ............

N o . M a te r i a l Q u a n t i t y U n it M a te r i a l  C o s t L a b o r  C o s t R e m o v in g

C o s t

F in is h in g

C o s t

T o ta l

U n it  P r ic e T o ta l U n it  P r ic e T o ta l

A

1

2 

3

L ig h t in g  S y s te m  

C o m p a c t  F lu o r e s c e n t ...........พ v ^ X
t o ta l  I

R e f le c to r  L u m in a ry  

S u rfa c e ,  L o u v e r  (W id e  . . .  c m ) 

ty p e  1x36 พ

H ig h  E f f ic ie n c y  (T r ip l io s p h o r  C o a tin g  ty p e )  F lu o re s c e n t  . . . .พ  

F in ish in g  C o s t l

se t

la m p

se t

-
X -

t o ta l  2 *

E le c tro n ic s  B a lla s t  

IX พ  

3 6  พ

e ac h

e a c h X X
t o t a l  3

to t a l  A

Mistake, number1 ร
ไ. The right mark means that blank should be filled in.
2. The wrong mark means that blank should not be filled in.
3. Tthe finishing cost includes the miscelleneous cost



H ill o f  Q u a n t i t y

E n e r  g y  C o n s e r v a t i o n  in  G o v e r n m e n t  o r  S t a t e - o w n e d  B u i ld in g  

A d d r e s s

’ B u d g e t .......... c ........... F a c to r  F ............N  -  |(C -B ) /(A -B )1  X  (N -M ),

N3
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Energy Consumption ..... kWh/year

Proportion of the Energy Using of Each System

Air Conditioning System ..... %

Lighting System ..... %

Others .....  %
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Abstract

This report is apart of the Energy Conservation in  Government or State-owned Building project which ECCT 

is the implement agency of the Department of the Department of Energy Development and Promotion to study the

potential of the energy conservation. The Energy Conservation Center of Thailand co-operates w ith ............. to audit

and analyze the characteristic of the energy consumption in  building.

In this report the measures of energy efficiency are analyzed and concluded hereinafter

1. Electrical and Thermal System T he sam e as table  5
The sam e as table  5 and should cost 
betw een  5 and 10 million b ah t

The measures are

1. The high EER air conditioner w ith electronics thermostat replacement

2. Film coating

3. Ceramic coating

4. Lighting system

4.1 Compact fluorescent replacement

4.2 Electronics ballast replacement

4.3 Reflector luminary replacement

Uittakn number 27
M easures of only electronics 
therm osta t replacem ent is quit.

The m easures list here  hkes 
table 5
- T he m easures should cover 
both  air conditioning and  
lighting system

The sam e as table  5.3 item  4
The sam e as  table  5.3

The improving of the lighting system .which the illuminantion should not less than the existing.invests .

baht and saves .....โไ!ไ*!-......baht. The EIRR is ....ท'.....%. If the quality of life is improved as the commitment

number 3/1998 (dated on 14 October 1998) of the committee of the Energy Conservation Fund, the investment increases

OTTV before improving 

RTTV after improving

watt/m

watt/m

- The OTTV after im proving has to  show  here  if th e  OTTV before im proving is  m ore 

than  65 w att/m

- If the  m easure can n o t be  im plem ented, th e  reason should be  explained
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C o n te n ts

Page

1. General data and characteristic of the building 1-1

2. Characteristic o f the energy using • 2-1

2.1 E lectrical using in organization

2.2 Electrical using in bu ild ing

2.3 W ater using 2-n

3. Suggestion fo r energy conservation

3.1 Suggestion fo r e lec trica l saving

3.1.1 A ir co n d itio n e r m aintenance

3.1.2 H igh EER air c o n d itio n e r with e lectron ics therm ostat rep lacem ent

3.1.3 Film coa ting

3.1.4 Insulation tiling

3.1.5 C eram ic coa ting

3.2 Suggestion fo r ligh ting  saving

3.2.1 C om pact fluo rescen t rep lacem ent

3.2.2 R eflector Lum inary R eplacem ent

3.2.3 E lectronics Ballast R eplacem ent

The measures of the air 

conditioner includes 

electronics thermostat

M istake num ber 37  
the list of the 

measures here likes 

the measures in the 

potential of the 

energy 

conservation

3-1

3-1

3-1

3.3 Suggestion for therm al saving

3.3.1 Boiler tuning

3.3.2 Boiler insu lating

3.3.3 C ondensate  recovery

M istake num ber  38

The thermal measures can be suggested if the 

overall budget of building is less than 3 million 

baht
3-n

4. Potential o f the Energy Conservation 4-1

5. Energy Conservation Plan 5-1
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Appendix

Appendix A

A.1 E lectrical pow er d istribution 

A .2 A ir cond ition ing  system 

A.3 L ighting system

Mistake number 39
Put the improvment drawing before improving in this section

Mistake ทนmber40
Put the picture of the luminary before improving and the iso-lux drawing in this section

Appendix B

B.1 OTTV before  im proving 

B.2 RTTV before  im proving 

B.3 OTTV a fte r im proving 

B.4 RTTV a fte r im proving

Page

a-1

b-1

M ista ke  n u m b e r  41

Use softw are Q-Save on ly  for

b-n

Appendix c
The data fo r con tro lled  bu ilding

Mistake number 42
Check the completion of the data

C-1

Appendix D

The da ta  fo r governm ent o r state-owned bu ilding

d-1

Appendix E

Iso - lux ca lcu lation

Appendix F

Input o f OTTV and RTTV

Mistake number 43
The input after improving requires
only th diferent data

e- 1

f-1
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1. General Data and Characteristic of the Building
1.1 General Data

Building name 
Address
Telephone number 
Characteristic 
Government time 
Working time 
Opening time 
Employee 
Number of bed 
Using area
Air conditioning area 
Name of cooperator 
Title or position 
Telephone number 
Facsimile Number

Mistake number 44

Long distance code for provincial province

From ... . . . . t o ...... .......to ta l............. hr/day or.............hr/day

From ... . . . . t o ...... ...... to ta l............. hr/day or.............hr/day '

p erso n

b e d s

m2

Mistake number 45

Number of bed is used for hospital only

Write the right title of the co-operator

1.2 Characteristic of the Building

Building ........ is the sq u ar/rectan gu lar building which h a s ........ ........floors

ร ............ y ea rs . The ch aracter istic  are
Wail 
W indow  

Door 

Roof 

Floor

The charactenstic should be 
completed and accorded to the data 
in the OTTV calculation

O verhang
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1.2.1 Characteristic of the Opaque Wall



1.2.2 Characteristic of Transparent Wall

Building.
C haracteristic N um ber o f layer

1 ...............

T ype o f transparent w all/ T h ick n ess  (mm.) T ype o f  O verhang
T h ick n ess T ype SC*

M istake n u m b er 51

The examples characteristic of transparent wall are 
normal, 2 layer, film coated glass, and bronze glass

M istake n u m b e r 52
The example characteristic of overhang 
are straight dome, tong overhang, and 
short overhang

sc ะ Shading coefficient
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1.2 J  Characteristic of Roof

Building....
Characteristic T ype o f material /  T h ick n ess (mm.)

Layer 1 T h ick n ess Layer 2 T h ick n ess Layer 3 T hickness O utéide color
1 . . .

M istake n u m b e r  53

ก. ..

The example of the characteristic of roof are concrete, concrete with 
insulation, and others
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1.2.4 Characteristic of the Building Envelope

Building
S ide Direction O p aq u e wall area (m2) Transparent wall area  (m2) Proportion of'transparent 

to overall wallAir conditioning total Air conditioning total

Front
B ack
Right
le f t

M istake n u m b er  54 
Fix two digit of the 
decimal part



134

U  Building Picture
M istake nu m ber 55
Four side of picture per each building

T op view

Door
Front

Front View

Back

Top view

Door

Back View
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Building Picture

Left Top view

Door

Left View

Top view

Door

Right

Right View



1.4 Location

The m ap in the organization

T he m ap o f building with north grid



2. C h a ra c te ris t ic  o f  the E nergy  Using
2.1 Energy Using in Organization

Electrical Energy C ost

kW h/year
kW
p ercen t
kVA
Volt

kWh/m2/year

baht/kWh

2.2 Energy Using in Building

B uild ing........ u se d  electrical e n e r g y ........... % o f the organization
kW h/year. The proportion of e a c h  system  are

Air con d ition in g  system  

Lighting system  

O thers

M istake n u m b er 59

The normal ratio are 60.20-20. 70 20 10. 
and 80 10'10. If there is abnormal, should 
shew the reason

%
%
%
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2 .2.1 Energy Consumption Table

2 .2 .2  Graph of th e  E nergy C onsum ption



2 . 2 3  Energy Using in Air Conditioning System

Building.

M istake n u m b e r  60
Write the building name

M istake n u m b er  61
Separate each table for each building
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N o. C apacity T ype N um ber in e a c h  a g e Total Total
(Btu.h) < 3 3 - 5 > 5-6 . > 6 -7 > 7 - 8 > 8 s e ts (Btu)

Total

Air condition ing area

Top floor air condition ing area
Air condition ing index
Energy con su m p tion  of air conditioning system  

A verage EER o f building

M istake n u m b er 62 
Select the data from the 
table in A.2.2 of each 
building to calculate

m2'
m2

Btuh/m2
kW h/year
Btuh/watt

O rganization

M istake n u m b er  63  

Conclude from all building

No. C apacity Type N um ber in e a c h  a g e Total Total
(Btu.h) < 3 3 - 5 > 5-6 > 6-7 > 7 - 8 > 8 s e ts (Btu)

Total

M istake n u m b e r  66  

If the age of the air 
conditioner is more than the 
age of the building, please 
show the reason

C on clu d e

Total air condition ing area  

Top floor air condition ing area

M istake num ber 64

Wnte the conclude table if there are more than one building

Total air condition ing  index
Total en erg y  con su m p tion  of air conditioning system
Total a v e ra g e  EER of building

M istake n u m ber 65  

The same as table
A. 3.3

m2
กา2

Btuh/m 2
k W h /y e a r

Btuh/watt



The energy using in lighting system arc concluded in the table below
2.2.4 Energy Using in Lighting System

No. Type of lamp Type of luminary Type of cover Lamp per luminary Number of watt/luminary Ballast loss Total watt
(Lamp/Luminary) Luminary (watt/Luminary) (watt)

1 •
น รุ!akeMimb&i68

2 - The loss of ballast 18,20,32,36,40 พ. is 10 พ.

3 - The loss of the low watt loss ballast is 5.5 พ.

4
Total

B uild ing........

U sing  area

A v era g e  lighting sy s tem  index  

Energy co n su m p tion  

C on clu sion  

U sing area

A v era g e  lighting system  index  

E nergy co n su m p tion

m?
w att/m 2

kW h/year

M istake nu m b er .Ç7
Conclude the data from 2

กา
every building and like
A.4 w att/m 2

kW h/year



23 Water Using

Volum e
Cost

W ater u sing  index

m3/year

baht/m 3
m 3/m an-year

Remark
M istake n u m b er 69 •
m3/bed-year ๒ the case of the hospital building

M istake n u m b er  70
Show the reason of the case o f no water using
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3. Suggestion for Energy Conservation 
3.1 Suggestion for Electrical Saving 

3.1.1 Air Conditioner Maintenance

Data from Auditing
T h e re  a r e ......... se ts  o f  e x is tin g  a ir  c o n d it io n e r  w h ic h  h a ve  n o t b e e n  re p la c e d . Th e  c a p a c ity

i s ........ to n  a n d  c o n s u m e .........kW h /ye a r. T h e  non m a in te n a n c e  c o n d it io n  m a k e s  th e  e n e rg y  c o n s u m p tio n

o f  th e  a ir  c o n d it io n e r  m o re  th a n  the  m a in te n a n c e  c o n d itio n  as th e  d a ta  in ta b le  b e lo w .

The non maintenance The maintenance The difference

air conditioner air conditioner data

EVAP TEMP 7.2 c 7.2 °c -

COND TEMP 54.4 t 51 t 3.4

AMBIENT 35 °c 35 t : -

POWER (พ .) 3700 3590 110

Btu 27900 29340 1440

Btu/Watt 7.52 8.17 0.63

(The data in table are quoted from technical data o f Compressor energy efficiency)

S a v in g =  0 . 6 3  X 1 0 0

8 . 1 7

= 7 . 7  %

S u g g e s tio n

The a ir  c o n d it io n e r  a lw a ys  m a in ta ins  fo r th e  e ff ic ie n c y  o f  the  h e a t tra n s fe r  a t c o n d e n s in g  c o il 

b y  th e  fo llo w in g  p ro c e d u re .

1. M o n th ly  m e a s u re

- U se th e  c o m p re s s e d  a ir  to c le a n  the  c o n d e n s in g  c o il, e v a p o ra te r  c o il, a n d  filte r.

- C h e c k  th e  c o n tro lin g  sys tem  su ch  as the  te m p e ra tu re  c o n tro l s y s te m

- R e c o rd  th e  e n e rg y  co n s u m p tio n , cu rre n t, v o lta g e  o f  c o m p re s s o r, m o to r, a n d  fan



2. E very 6  m o n th

- D o th e  b ig  c le a n in g  a ll co il b y  w a te r  c le a n in g .
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A fte r  m a in ta in ! the  a ir  c o n d it io n e r

S a v in g  =  ......  X 0 .0 7 7  kW h/yea r

S a v in g  in  te rm  o f  b a h t =  .. . .  X b a h t/ye a r

=  ......  b a h t/ye a r

Investment
The m a in te n a n c e  m e a s u re  in ve s ts  70 0  b a h t/s e ts /y e a r  a n d  2 0 0 0  b a h t fo r  th e  a ir  c o n d it io n e r  w h id h  

th e  c a p a c ity  is  m o re  th a n  6 0 0 0 0  B tu .

P a y b a c k  p e r io d  ........  ye a r

E c o n o m ic  In v e s tm e n t R ate  o f  R etu rn  ........  %



T h e re  a re  . . . . s e t s  o f  lo w  E E R  a i r  c o n d it io n e r .  T h e  to ta l  c a p a c i t y  i s .................... B tu

3.1.2 The measure of high EER air conditioner with electronics thermostat replacement

Data from Auditing

E x a m p le  o f  c a l c u l a t i o n

Mistake number 72
S elec t the  d a ta  from tab le  5.1 for sav in g  calculation

S e le c t  o n e  o f  th e  a i r  c o n d i t io n e r  w h ic h  th e  c a p a c i ty  is m o re  th a n  2 5 0 0 0  B tu  fo r  c a lc u la t io n
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* E E R  ( E n e r g y  E f f ic ie n c y  R a t io )  o f  th e  e x a m p le  a i r  c o n d i t io n e r
Mistake number 71
The c o s t  of rem oving the existing a ir conditioner with the cap ac ity  m ore than 60000  Btu is ca lcu la ted  
a s  the ap p ro p ria te  of the condition of the site work

12000/(
B tu /h r/W a tt 

X 10 0 0 )  k w / t o n  

k w / t o n

* E E R  ( E n e r g y  E f f ic ie n c y  R a t io )  o f  th e  h ig h  E E R  a i r  c o n d i t io n e r 9 .6 B tu /h r /W a t t

1 2 0 0 0 / (  9 . 6 xlO O O ) k w / t o n

1 .2 5 k w / to n

( k w / t o n  a s  s ta te d  is th e  e n e rg y  c o n s u m p t io n  fo r  th e  re a l  c o o l in g  c a p a c i ty  l to n , n o t  a s  th e  n a m e  p la te )

Mistake number 73
O perating  Factor is the sam e  figure a s  the  o p e ra tin g  in ap p en d ix  A.4

S a v in g  =  [ ( . . . - 1 . 2 5 ) x . . . t o n x  h r / d a y  X d a y / y e a r x  f a c t o r  kV V /year

S a v in g  in  te rm  o f  b a h t  =  . . . .  X..

T h e  a i r  c o n d i t i o n e r  is  r e p l a c e d  d u a l  

S a v in g  =  e x is t in g

S a v in g  in  term  o f  b a h t  =  . . . .  X

T o ta l  e n e r g y  s a v in g  =

T o ta l  s a v in g  in  te rm  o f  b a h t  =

M istake number 74

This formular for saving is u se d  for only the  c a p a c ity  o f the difference of the n ew  an d  

existing air conditioner is less  than 600 0  Btu. If the d ifference is m ore than 600 0  Btu. 

u se  the following formular.
(existing kW ton X existing ton - n ew  kW ton X n ew  ton ; X h r day  X d a y  y e a r  X 

factor
w ith  the  e le c tro n ic s  th e rm o s ta t

B tu  /1 2 0 0 0  X  k w / t o n  X h r /d a y  X d a y /y e a r  X  f a c to r  X  0 .1 3

Mistake number 75
U se the sam e  kW, ton of the s a m e  ex am p le  a ir conditioner

Mistake number 76
The Btu for calculation  b a s e s  on the  existing  for e a sy  in calculation  although  

the 13 °0 of saving is from the following c o n c e p t  
The existing air conditioner with ex isstin g  e lectron icm o stat - The n ew  air 

conditioner with new  elec tron ics therm osta t

k W /y e a r

b a h t /y e a r

b a h t /y e a r

kW h/yea r

b a h t/y e a i

K w h /ye a r

b a h t/y e a i

E x a m p le

S e le c t  o n e  o f  th e  a i r  c o n d i t io n e r  w h ic h  th e  c a p a c i ty  is  le s s  th a n  2 5 0 0 0  B tu  fo r  c a lc u la t io n
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* E E R  ( E n e r g y  E f f ic ie n c y  R a t io )  o f  th e  e x a m p le  a i r  c o n d i t io n e r

= 12000/(
B tu /h r/w a tt 

xlO O O ) k W /to n  

k W /to n

* E E R  ( E n e r g y  E f f ic ie n c y  R a t io )  o f  th e  h ig h  E E R  a i r  c o n d i t io n e r 1 0 .6  B tu /h r /w a t t

1 2 0 0 0 /C  1 0 .6  x lO O O ) k W /to n

1 .1 3  k W /to n

( k W /to n  a s  s t a te d  is th e  e n e r g y  c o n s u m p t io n  f o r  th e  re a l  c o o l in g  c a p a c i ty  l to n , n o t  a s  th e  N a m e  P la te )

S a v in g [ ( . . . -1 .1 3 )x . . . to n x  h r /d a y  x d a y /y e a r x  fa c to r k W /y e a r

= k W /y e a r

S a v in g  in  te rm  o f  b a h t = . . . .  X .... b a h t /y e a r

= b a h l /y e a r

The a ir  c o n d it io n e r  is re p la c e d d u a l w ith  th e  e le c tro n ic s  th e rm o s ta t

S a v in g = e x i s t i n g  B tu  /1 2 0 0 0  X  k W /to n  X h r /d a y  X d a y /y e a r  X  factorX O . 13

= kW h/yea r

S a v in g  in  te rm  o f  b a h t = . . . .  X

= b a h t/ye a t

T o ta l  e n e rg y  s a v in g = kW h/yea r

T o ta l  s a v in g  in  te rm  o f  b a h t = b a h t/y e a i

S u g g e s t i o n

F r o m  a u d i t in g th e lo w  E E R  a i r  c o n d i t io n  s h o u ld  b e  r e p la c e d  a s  th e  l is t  o f  n e w  a i r  c o n d it io n e r

T h e re  a r e ......... s e t s  a s  th e  lo c a t io n  in  th e  e n e r g y  c o n s e rv a t io n  im p ro v e m e n t  d ra w in g .  T h e  s a v in g  a f te r

im p r o v in g  i s , . ■ ■ k w h /y e a r  a n d  . . . .  ^ f t a h t / y e a r
Mistake number 77

The sam e  d a ta  a s  the  list of n ew  a ir con d ition er

In ve s tm e n t

T h e  n e w  h ig h  E E R  a i r  c o n d i t i o n e r  a r e . .

Th e  m a te ria l c o s t  i s .............b a h t, th e  re m o v in g  c o s ;

f in is h in g  c o s t i s ............... b a h t

P a yb a ck  p e rio d

E co n o m ic  In v e s tm e n t R a te  o f  R e tu rn

Mistake number 75
The investm ent d a ta  is the s am e  a s  the investm ent in the table 5

......... s e ts . T h e  m a te r ia l  c o s t  i s ................. b ah t

i s ...........b a h t, th e  c o s t o f  ins ta lla tio n  is ....b a h t, a n d  the

. . . .  yea r

%



3.1.3 The measures of film coating

Data from Auditing

146

B u ild in g ..............h a s  the tra n s p a re n t w a l l .................... กา2 a n d  the o p a q u e  w a l l ................กา2 .

T h e  O T T V  is ............ w a tt/กา2 w h ile  th e  s ta n d a td  fig u re  is 55  w a tt/m 2' T h e  o ve ra ll e x is tin g  tra n s p a re n t w a ll

o f  th e  b u ild in g  is t h e ........m m  g la ss .

T h e  s h a d in g  c o e ff ic ie n t o f  th e  e x is tin g  tra n s p a re n t w a ll is

Mistake number 79
เก the  en e rg y  conservation  im provem ent d raw ing m u st sh o w  the 
a re a  o f film coating*.

Th e  s h a d in g  c o e ff ic ie n t a fte r  im p ro v e m e n t re d u ce s  the  O TTV to
Mistake number BO

Th e  d if fe re n c e  o f  O T TV  =

Th e  o v e ra ll a re a  o f  w a ll

The a rea  o f saving calculation  is the sam e  a s  
the a rea  in the OTTV calculation

w a tt/m

w a tt/m 2

m2

T h e  re d u c e d  h e a t

(1 k w  o f  h e a t e q u a ls  to  3 4 1 4  B tu /h r)

1.) x ( . . ..+ ... )x 3 ,4 1 4 /1 0 0 0  B tu /h r

..../1 2 0 0 0  ton

b a h t/y e a r

S u g g e s tio n

The m e a s u re  o f  film  c o a tin g  w ill re d u c e  the  h e a t g a in  from  the  o u ts id e . So the  s a v in g  is 

.k w h /y e a r o r ...........b a h t/y e a r.

In v e s tm e n t

Mistake number 84
There is no  m iscellaneous c o s t a n d  the finishing 

c o s t in the  film coating  m easu res

T h e  o v e ra ll film  a re a  i s ...........m 2. Th e  p r ic e  o f  film  c o a tin g  is 9 5 0  b a h t/m 2



3.1.4 The measures of insulation tiling
Data from Auditing
The area o f  the ce ilin g  at the top flo o r w h ich  gain the heat w ith o u t the insu lation t ilin g  i s ......... โท2

The capacity in  the top f lo o r i s ...... ton w h ich  consumes the electrica l e n e rg y .......... kW . The ex is ting R TT V

is .............W /m 2

S u g g e s t io n

The ce ilin g  o f  the top flo o r w ith o u t the insu lation t ilin g  makes the h igh  load to  the a ir conditioner. 

So the insulation can reduce the heat ga in  in the bu ild in g  and the e lectrica l energy consum ption o f  the a ir 

conditioner.

A fte r t ilin g  the insu la tion  the energy consum ption o f  the a ir  c o n d itio n in g  system reduces 

as the ca lcu la tion 

The R T T V  before im proving 

The R T T V  after im proving 

T h e  d iffe re n c e  o f  RTTV 

T ilin g  a re a

T h e  re d u c e d  h e a t g a in  

(1 kW  h e a t e q u a ls  to  3 ,4 1 4  B tu /h r)

Mistake number 90 
S elect only o n e  m e a su re s  in the 
c a s e  o f both  o f m e a su re s  of 

insulation a n d  ceram ic  coa tin g  c an  

b e  im plem ented.

I n v e s tm e n t

The a ir con d itio n ing  area at the top flo o r ce ilin g  is .......... m ’ . The price  i s ................... baht/m

The labor cost i s .......... baht/m  T o ta l cost o f  investm ent i s ................... baht.

E n e rg y  sa v in g

Mistake number 93 
The investm ent 

c a n n o t include the 
m iscellaneo us c o s t 

an d  finishing co s t

Mistake number 89
Mistake number 88 The m e a su re s  of insulation is the

A The a re a  for en e rg y w a tt/m first priority w hen  RTTV of the

B
saving is the sam e  a s

w a tt/m 2 building is m ore than 25
the a ra  for RTTV w att sq .m .. If the EIRR is less  than

A -B calculation w a tt/m

2
9°0 or it is difficult to tile the

c กา insulation, the m easu res  o f ceram ic 
coatin g  is the sec o n d  prioritiy.The

(A -B )x C x 3 4 1 4 /1 0 0 0  B tu /h r
OTTV an d  RTTV calculation  still 
show n both  m e a su re s  o f insulation

. . . . /1 2 0 0 0 to n
a n d  ceram ic  coating .

..X  h r /d a y  X d a y /y e a r  X o p e ra t in g  fa c to r  X kW /ton  kW h /y e a r

Mistake number 91
kW ton is ca lc u la te d  from the ave rag e

EER from aud iting.

kW h /y e a r

baht/year

b a h t/y e a r

P a yb a ck  p e rio d year
Mistake number 92
Show the real a re a  of the  film coatihg

E c o n o m ic  I n v e s t m e n t  R a t e  o f  R e t u r n %



The c a p a c ity  o f  th e  a ir  c o n d it io n e r  on  the  to p  f lo o r i s ............... B tu  w h ic h  co n su m e  e n e rg y  ...k W /to n

T h e  ro o f a re a  w h ic h  g a in  th e  h e a t i s ........กา2 Th e  RTTV i s .......w a tt/m 2 w h ic h  is h ig h e r th a n  25  w a tt/ทา2 as

s ta te d  in th e  a c t o f  e n e rg y  c o n s e rv a t io n . Mistake number 9Ç
The median price of every color of ceramic 

coating is the same.
Mistake number. 95 ........................ -

Show the calculation of the area for ceramic coating

S u g g e s tio n

A fte r  c o a tt in g  t h e ......... c o lo r  c e ra m ic  on  th e  ro o f, th e  RTTV re d u c e s  to  ...... w a tt/m 2

3.1.5 The measures of ceramic coating

Data from Auditing

T h e  lo a d  o f  a ir  c o n d it io n in g  sys te m  re d u c e s  too .

R T T V  before im prov in g = A

Mistake number 97 
The a re a  o f ce ram ic  coating  
IS the sam e  a s  the a re a  of 
RTTV calculation w a tt/m

R T T V  a lle r im prov in g B w a tt/m

Th e  d iffe re n c e  o f  RTTV = A -B w att/m

C e ra m ic  c o a tin g  a re a = c ก า2

T h e  d iffe re n c e  o f  RTTV = (A - B )x C x 3 4 14 /100 0 B tu /h r

(1 kW  o f  h e a t e q u a ls  to  3 4 1 4  B tu /h r)

. . . . / 1 2 0 0 0  to n

E n e rg y  sa v in g ________________________________
Mistake number ร4
The a re a  o f c e ram ic  co a tin g  sho uld  c o n sid er  the s lo pe , the _  

eav es , a n d  the curl. _
The d ou b le  ca rv e d  rco f a n d  the  b ig  or sm all ca rv ed  roof w hich 

h as  15-25 d e g re e  of s lo pe , u s e  the  fac to r 1.06 to multiple into =

the non slo pe  a rea  an d  facto r 1 .02 to multiple into the  non _  

ca rv ed  a re a . If the d e g re e  of s lo p e  is 2 5-30  d e g re e  the  facto r 

is 1.12 a n d  1.25

In v e s tm e n t

T h e  a re a  o f  c e ra m ic  c o a tin g  is ...........rr)2

Th e  to ta l c o s t i s ........b a h t

P a y b a c k  p e rio d

k W h /y e a r 

k W h /y e a r 

baht/year 

b a h t/y e a r

Mistake number 99
The a re a  in the  investm ent is all o f the  roof b e c a u se  of 

the appropriation._____________________________________

Th e  la b o r  c o s t i s ................. b a h t/m

.........X h r /d a y  X d a y /y e a r x  fa c to r  X kw /ton

X

M i s t a k e  n u m b e r  9 8

The area of ceramic coating should has the 

year water drain

% _______________________E c o n o m ic  In v e s tm e n t R a te  o f  R etu rn



3.2 Suggestion for lighting saving Sim ulate the illumination by softw are EASY 

LUX version  2 .0 6  by selecting  d irect
3.2.1 The measures of compact fluorescent replacement c a lc u la tio n

Mistake number 102

Data from  auditing
This m e a su re s  is u se d  for co m p a c t 

flu orescen t only

The re p la c e m e n t should  co n sid er the d im ension  an d  the 

installation of the  c o m p a c t fluorescent

T h e re  a re  so m e  o f  th e  in c a n d e s c e n t la m p  in  th e  b u ild in g  w t) ic h  s h o u ld  c h a n g e  in to  c o m p a c t 

f lu o re s c e n t a s  th e  lis t b e lo w

In c a n d e s c e n t . . . .  w a tt . . . .  la m p  '

Suggestion
A fte r  re p la c e  the  in c a n d e s c e n t b y  th e  c o m p a c t flu o re s c e n t th e  s a v in g  is

kwh/year
kwh/year

baht/ycar

baht/ycar

Investment

T h e  c o m p a c t f lu o re s c e n t w ith  e le c tro n ic s  b a lla s t

The la b o r  c o s t i s .............. b a h t/ la m p . T o ta l c o s t i s ................ b a h t

P a y b a c k  p e rio d

E c o n o m ic  In v e s tm e n t R a te  o f  R e tu rn

M i s t a k e  n u m b e r  1 0 4  

The EIRR calculation should select the age of each equipment

...... s e ts  c o s ts ....................b a h t/se ts

y e a r

%

Saving

U se the a g e  o f c o m p a c t  flu orescen t only 4 y ea rs  for 

EIRR calculation

Saving in  term o f  baht



150
3.2.2 The measures of reflector luminary replacement

Mistake number 106
The existing  luminary c a n  b e  re p la c e d  only the a g e  
is m ore than 3 y ears

U se the  32-18 = 14 w att for the  saving from the 
rep lacem en t of the reflector luminary

The m easu res  of reflector luminary 

rep lacem ent should  re p la c e  the  ballast 
an d  the lam p in tha t luminaryData from Auditing

Th e  e x is tin g  lu m in a ry  c a n  b e  re p la c e d  w ith  the  re fle c to r  lu m in a ry  a s  the  lis t b e lo w .

Mistake number 108 T the h a n g e r  of the  existing luminary should  not u se  for the n ew  reflector for the  b e tte r distribution of the lig h t

R eflec to r lum inary X .. w att c o v e r  w ith ...... install b y .................. sets

Change to X .. w att c o v e r  w ith ...... . install b y .................. sets

R e fle c to r lum inary X .. w att c o v e r  w ith ...... install b y .................. sets

Change to X .. w att c o v e r w ith ...... install b y .................. sets

R e flec to r lum inary X .. w att c o v e r  w ith ...... install b y .................. sets

Change to X .. w att c o v e r  w ith ...... install b y .................. sets

R eflec to r lum inary X .. w att c o v e r  w ith ...... . install b y .................. sets

Change to X .. w att c o v e r  w ith ...... install b y .................. sets

R em a rk

The ex is tin g  layout should be set and increase the re flector lum inary as list.

1 In crease the re fle c to r lum inary ... X ... w att c o v e r w ith ...... insta ll b y ................ ......  sets

2 Increase the re fle c to r lum inary .. X ... w att c o v e r w ith ...... install b y ................ ......  sets

3 Increase the re fle c to r lum inary ... X ... w att c o v e r w ith ...... .. ins ta ll b y ................ ......  sets

S u g g e s tio n

The e x is t in g  lu m in a ry  w a s  c o v e rd  b y  the o p a l c o v e r  w h ic h  re d u c e s  the  e ff ic ie n c y  o f  th e  lu m in a ry .

If u se  th e  re f le c to r  lu m in a ry  w ith  s ilv e r c o a tin g , the  h a lf  n u m b e r o f  the  la m p  re d u c e s  w ith  th e  s a m e  illu m in a tio n .

Mistake number 109
The d im ension  o f the n ew  a n d  existing luminary should  b e  the sam e

S a v in g

k W h /ye a r

S a v in g  in te rm  o f b a h t X

b a h t/y e a r

Mistake number 110
Show  the lay  o u t of the new  reflector additional in the energ y  conservation  im provem ent

Savina calculation
minary X Additional temp]l Saving in o n e  lum inary X n um b er o f luminary] -  [Energy consum ption  o f the additional ๒



3.2.3 The measures of electronics ballast

D a ta  fro m  A u d itin g

The e x is tin g  m a g n e t ic  b a lla s t in th e  b u ild in g  is lis te d  h e re

M a g n e tic  b a lla s t 36  w a tt '  . .. e a c h

M a g n e tic  b a lla s t 18 w a tt ... e a c h

M a g n e tic  b a lla s t 3 2  w a tt ......  e a c h

R em a rk  A fte r  im p ro v e  th e  illu m in a tio n , th e  e le c tro n ic s  b a lla s t m u s t b e  in c re a s e d  as lis t b e lo w . 1
1. E le c tro n ics  b a lla s t 3 6  พ  ty p e ..X ...e a c h

2. E le c tro n ics  b a lla s t 18 พ  ty p e ..X ...e a c h

Suggestion
T h e  e x is tin g  m a g n e t ic  b a lla s t in th e  b u ild in g  c a n  b e  re p la c e d  b y  th e  e le c tro n ic s  b a lla s t. 

T h e  sa v in g  fro m  c h a n g in g  the  36  พ  m a g n e tic  b a lla s t to  e le c tro n ic s  b a lla s t is 12 พ  .The sa v in g  fro m  

c h a n g in g  the  18 พ  m a g n e tic  b a lla s t to e le c tro n ic s  b a lla s t is  7 พ .

S a v in g  =  [ ( . . . .x 1 2 )+ ( .. .x 7 )+ ( ..X ...x 2 )- ( . .Y ...x 3 ) ]x h r /d a y x d a y /y e a rX fa c to rX 1 .0 /1 0 0 0

=  .... k W /y e a r

S a v in g  in te rm  o f  b a h t =  . . . X . . .

=  ........ b a h t/y e a t

Investment
R e p la c e  the m a g n e t ic  b a lla s t to e le c tro n ic s  b a lla s t

T h e  p r ic e  o f  36  พ  e le c tro n ic s  b a lla s t is  ...........b a h t .............

To ta l is ........b a h t

The p r ic e  o f 18 พ  e le c tro n ic s  b a lla s t is ...........b a h t .............

T o ta l is ........b a h t

T h e  la b o r  c o s t i s ......... b a h t/e a c h . T o ta l c o s t  i s ............. b a h t

P a y b a c k  p e riod

E co n o m ic  In v e s tm e n t o f  R etu rn



4. Potential for Energy Conservation

Item

I n v e s t m e n t Saving Payback

period

(year)

Economic Investment 

rate of return 

EIRR (%)

Material cost 

(baht)

Labor cost 

(baht)

Total

(baht) (kWh/year) (baht)

Electrical Energy

1. A ir conditioning system

1.1 A ir  c o n d i t i o n e r  m a i n t e n a n c e

1 .2  H ig h  E E R  a i r  c o n d i t i o n e r

w i th  e l e c t r o n i c s  t h e r m o s t a t  r e p l a c e m e n t

M istake  n u m b e r  _117

Show all o f the potential of measures here.

Total

2. Lighting system

2 ! C o m p a c t  f l u o r e s c e n t  r e p l a c e m e n t

2 .2  R e f le c to r  lu m in a r y  r e p l a c e m e n t

2 .3  E l e c t r o n i c s  b a l l a s t  r e p l a c e m e n t

■

•

Total

Conclussion



5. Energy Conservation Plan

4. Factor F baht budget ..... baht Factor F
5. Total cost baht budget ..... baht Factor F
Word of the cost of investment . baht M istake num ber J 21 budget Factor F

C h e c k  th e  w o rd  o f 

i n v e s tm e n t  a s  th e  f ig u re .

R e m a rk : 1 H ig h  E E R  a i r  c o n d i t io n e r  c a n  b e  r e p la c e d  o n ly  t h e  E IR R  m o re  t h a n  9% only T h e  s t a t e  m e n t  n u m b e r  2 i s  q u o te d  fro m  a b s t r a c t

L ig h t in g  s y s t e m  im p ro v e m e n t  s h o u ld  n o t  m a k e  t h e  i l lu m in a t io n  le s s  th a n  th e  e x i s t in g  b y  in v e s t in g .. .  b a h t .  It. s a v e s ...... b a h t  a n d  t h e  E IR R  i s ....... . %

If im p ro v e  th e  q u a l i ty  o f  life  a s  th e  c o m m itm e n t  n u m b e r  3/2641 (N u m b e r  16) o f  14 O c to b e r  1933. t h e  c o s t  o f  i n v e s tm e n t  i s c r e a s e ...... b a h t

T h e  s a v in g  r e d u c e s  to  . . .b a h t  a n d  th e  E IR R  is....%



5.1 List of the new air conditioner f o r ............. floor..............Building

No. N u m b e r

F C ....

Phase C a p a c ity

(B tu)

Location EER kW /ton N ew  C a p a c ity  

(B tu)

Saving

(kW h/year)

S aving

(B aht)

M ateria l

co s t

Misceleneous

co s t

R em oving

co s t

Installation

cost

Finishing

cost

Total

(bah t)

P ayback

pe rio d

EIRR%

1 F C .. . .

2

3

4

T o ta l Mistake number J 31 Show the total of eac! floor and of org anization

Remark Mistake number 132 Write remark in the bottom ot the end of this table

1. The new capacity is not less than the existing capacity

2. The range of the same capacity.

1. 12000- 13000 Btu

2. 16000-20000 Btu

3. 24000 - 25000 Btu

4. 32000 - 34000 Btu

5. 36000 - 42000 Btu

Criteria of air conditioner replacement

1. EER/EIRR

2. The age is more than 8 years

3. Important of room

4. EIRR is more than 9 %

Mistake ท umber 129
The payback period 
should be between 4 

and 6 years

ร



5.2 List o f new lighting system

Building. ....floor.............
■ "ร, 1 I.ÜI.J hl.lM..iy New luiuMdfy £tectl»i«. beSeat

น.» htMe Iinpti.** ■บ Altai ■ ptCMfig
M».' Walt Nui lit» 1 Ivix- Wjti Hum** lump (r i เฬ•^'! CO«.t Nullité! Avtrl O.Je- ip 1*1 lllbtalljlM 4 umbel lamp pel Insut-JIM Number Aval aye

rep*:* ■ •‘•'«ร' Dinแก. iry iffïlaH iHuirunaiMi luminary Illumination luminary (cm) rfhjfmnatitjn low Jb พ

uuuk*
The data hom üimulauon ptua daytigbl

Total of floor.... 4 ►
Total only ๒ the Increased luminary room J naumPtUH y V

Total เท organization 4- Data tiom auOitmg F\Th* dota bom «limitation pèu* dayhght %
Total only ๒ the ๒creased luminary organization •4 l>y wincing only ท th* inaaaMd ►



5.3 Capability for lighting conservation

No. B efore  improving After improving A v erage  illumination 
(LUX)

Savi ng Investm ent
(bah t)

P ay back  period EIRR
( • / . )T ype N um ber Type N um ber (kW h/year) (bah t/year)

1 Lam p
1.1 Before improving

Total 1.1
1.2 A fter im proving

Total 1 .2

2 E lectronics b a lla s t 
2.1 B efore im proving

Total 2.1 '

2 .2  A fter im proving

Total 2.1



Capability for lighting conservation

No. B efore  improving After improving A v erage illumination Saving Investm ent P ay back  period EIRR
T ype N um ber Type N um ber (LUX) (Kw h/year) (bah t/year) (baht) ( V . )

3 Lum inary with lam p  

3.1 B efore im proving

Total 3.1
3 .2  After im proving

.

Total 3 .2

3 .3  M e a su re s  of in c re a s e d  lum inary

Total 3 .3

4 Total 1.1 1 2.1 t 3.1

5 Total 1 .2  ►  2 .2  I 3 .2

6 5 - 4



Appendix A  Data from Auditing

A.l electrical power distribution
A. 1.1 single line diagram



A. 1.2 Detail of machine or eqipment 159-

Capacity of 

transformer 

kVA

Type Voltage

(kV)

Wire Number of 

wire

per phase

Size

(Sq.mm)

Length

(m)

Transform er auditing

Equipment Capacity Actual

Load(kW)

V

(Volt)

Ir

(Amp)

Is

(Amp)

It

(Amp)

PF

Mistake number 135
Should  n o t au d it  in the  aftern oo n  b e c a u s e  the  lea d  is lower 

than  actu al



A.1.3 Detail of swiching device and size of main line 
Switching device

160

Size.....AF....AT
Type
Condition

Main line
Diameter 
Type of line 
Condition 
Suggestion 
Picture

Data from substation

M ista ke  n u m b e r  136
Attatch the picture of switching device and 
main line

Equipment Capacity Actual
Load(kVV)

V
(Volt)

Ir
(Amp)

Is
(Amp)

It
(Amp)

PF

•



A .2 A ir  Cond ition ing System

A.2.1 Detail of Auditing
Mistake number 137 161

.years air conditioner
The n u m b er  of d a ta  from a ir co n d itio n er m u st b e  

m o re than  sho w n  in tab le  A .2.2

No.
Number 
FC.......

Capacity
(Btu) Type Register number

Actual
Load
(kW)

V
(Volt)

Ir
(Amp)

Is
(Amp)

It
(Amp) PF.

1
2
3
4
5
6
7
8
9
10



A.2.2 EER (lata

A .l ....years air conditioner

N o . N u m b e r L o c a t io n  a n d  c a p a c i ty A re a Velocity Air How rale H u m id ity  (%  R H ) T c m p e ra tu r if  ( C ) E n th a lp y  (h )

F C ......... B tu /Iir .
ว

ft ท/เท in c fm R ร R ร R ร

D i o Btu/h

4.5*cfm*diffh

we
(k W )

E E R

(B tu /h /W )

kw/ton

Misfakçjnumber .13d
S e p a ra te  th e  a g e  of a ir co n d ition er a s  this list
1. - 3  y ea rs
2. 3-5  y ea rs
3. 5-6  y ea rs
4. 6-7 y ea rs
5.
6.

7-8 y e a rs  *s 
8  y ea rs  [

C o llect th e  d a ta  10°o of the  n um b er of e a c h  a g e . If th e  EER is low. th e  air con d itiner sho uld  b e  r e p la c e d  a n d  sho w  the d a ta  from auditing  

R ep lace  all air con d ition er in this ra n g e

Collect the data from all air conditioner if there are only 30 sets in the organization



A.2.3 Coefficient of Performance: COP and Energy Efficiency Ratio: EER 163

Split type air conditioner
Capacity   Btu/h
Power .......  watt
Volume of air flow rate .......  cfm
Temperature and humidity of air return

....... F ................%

Enthalpy : hr   Btu/lb
Temperature and humidity of air supply

.......F ................ %

Enthalpy : hs   Btu/lb

Cooling capacity = 4.5XcfmX( hr - hs) Btu/hr
= 4.5X..... X ( . B t u / h r
=   Btu/hr

Transform to kw of cooling- = (,.../12000)X3.517 kW
( 1 ton of fefrigerant = 3.517 kW) = (,.../12000)X(...... ) kw

= ....... kW
COP = kW of Refrigerator / kW compressor

=

EER = (Btu/h)/watt



A.3 Lighting system 164

A. 3.1 Average illumination

Building.... 
Floor

Room Maximum Minimum Average Daylight

Average illumination

Concession
The average illumination of organization

A. 3.2 Drawing of illumination

A. 3 J  Picture of luminary in buildin;



A.4 Conclussion of energy using 165

Air conditioning system
T o ta l  c a p a c i ty

E n e rg y  c o n s u m p t io n

Percent of operation 
Percent of compressor operation 
Total operating factor 
Working period 
Energy consumption

Transform to percentage

Lighting system
Load of lighting system 
Using factor 

. Working period 
Energy consumption

Transform to percentage

Mistake number 139 
U se ใ .45 kW 'ton for 

calcu lation

/  Btu/hr

k w

% QÂ7]
% โ(ริ)ไ
%  |< A ix (B ) |

X .........

kWh/year

kW
%
hr/year

kWh/year

Others = 100-

%



Appendix B OTTV and RTTV calculation before and after improving 166

M istake  n u m b e r  141
OTTV calculation should be done although the non-air conditioning area because the heat transfer 

value is the property o f building. It maybe benefit to the air conditioning system in the future



RTTV calculation before and after improving

M istake n u m b e r  142

If the insulation tiling measures cannot be implemented, the auditor should.calculate the ceramic 

coating measure and show the RTTV after coating the ceramic.



A p p e n d i x  c T h e  d a t a  f o r  c o n t r o l l e d



Energy Using Form of the Machine Installation for the Energy Conservation 169

Date

S e c t io n  1 G e n e ra l  D a ta

1.1 Building name.

1.2 Address.........

Telephone number 

Facsimile number

Type of building Office [ ] Hotel [ ] Hospiti

[  ] Shopping center [ ] Educational institute [ ] Others

Period of working...... ............... hr/day...................... ■day/year

1.5 Number of room or bed

(1 ) Number of room in hotel 

(2) Number of bed in hospital

1.6 Area using in each month

(1)

Working Hour 

(hr)

(2)

Area of building excluding car park area

(3)

Hotel

(4)

Hospital

Air conditioning 

กา

Non air conditioning 

m2

Percent of serviced 

room per month

Number of patient 

(bed-day)

Number of patient 

(man)

Building A hr - - -

Building B hr - - -

hr - -

hr - -



1.7 Co-opperator 170

(1)

No.

(2)

Name

(3)

Register Number

(4)
Valid of authority

Start

date

End

date



Section 2 171

2.1 Data of area in building

(1)
Building name

(2)
Number of 

floor

(3)
Height of 

floor 

(m)

(4)
Car park 

area 

(m2)

(5)
Using area

(m2)

(6)
Area of air 

conditioning 

(ทา2)

(?)

Proportional of 

transparent to 

overall area

(ร)
Age of 

Building 

(year)

Building... 

Building... 

Building...

Total

Total area of controlled building m2 

A ir c o n d i t io n in g  area (ท2

2.2 Map of organization



2.3 The record data of the new building 172

S e c t io n  3

3.1 Electrical purchasing 

(1) Purchasing

Normal rate 30,407.00 kWh

TOD rate kWh

(2) Peak demand

Normal rate kWh

TOD rate

Period kWh

1) .......................................................

z ) .......................................................

3) .......................................................



Energy using in each system 173
Use tht data of th* last month in table 2.2.1

(1)

System

(2)

Energy consumption 

(kWh)

(3)

Percentage

พ

Remark

Instrument Assesment

Air conditioning -

Lighting

Others

Total -

3,3 Fuel using

(1)

Type of fuel

(2)

Unit Volume

(4)

Price

(baht/unit)

(5)

Cost of fuel 

(baht)

(6)

Remark

1. Fuel oil I

2. Diesel oil I

3. Benzine oil I

4. Kerozerie I

5. Liquid petroleum gas Kg

6. Natural gas million Btu

7. ethers unit.

Total



1743.4 Fuel using in machine of equipment

(1)

Name of equipment

(2)

Quantity of fuel

(3)

Pnce

(Paht/umt)

(4)

Cost of fuel 

(baht)

(5)

Remark

Type Quantity Unit

Boiler

Autoclave

Water heater

Autoclave

Other equipments

Total

3.5 Energy using for electrical energy production

[ ] Generate only electrical energy [ ] Generate electrical and thermal energy

(1)

Capacity

(kW)

(2)

Quantity of main fuel consumption

(3)

Hour of operating 

(hr)

(4)

Quantity of production 

(kWh)

Type Quantity Unit For using For selling



3.6 Energy using concession 175

Type of energy Unit Quantity Average heating value 

(MJ/uriit)

Quantity of auxiliary 

heating 

(MJ)

1. Purchased electricity kwh 3,6

2. Fuel oil I

3. Diesel oil I

4, Benzine oil I

5. Kerozie oil I

6. Liquid petroleum gas Kg

7. Natural gas million Btu

8. Others unit

Total

S e c t io n  4  T h e  m a c h in e  in s ta l la t io n  fo r  e n e r g y  c o n s e rv a t io n

4.1 Machine or equipment

1. T ra n s f o r m e r

Item Unit 1 Unit 2 Unit 3 Unit 4

Type of transformer [ ] Dry type 

[ ] Oil type

[ ] Dry type 

[ ] Oil type.

[ ] Dry type 

[ ] Oil type

[ ] Dry type 

[ ] Oil type.

Capacity (KVA)

High voltage. (kV)

Low voltage (V)

Cooling system

Producer

Installed year

Location

Remark



Unitary air conditioning system 176
Item Unit 21 Unit 22 Unit 23 Unit 24

Type of air conditioner

Capacity Btu/hr

Electncal power (kw)

Brand name

Date of installation

Location of using

Remark.

(3) C e n tr a l  a i r  c o n d i t io n e r

Item

Type of chiller [ ] Water cooling

[ ] Air cooling

Type of air compressor

Capacity of air conditioner ton/hr

Capacity of air compressor kW

Type of water

cooling

equipment

Chilling water pump kW

ตาr

Cooling water pump kW

m
Cooling tower k .w

Type of air

cooling

equipment

Chiller pump kW

l/hr

Air cooling fan kW

Brand name of chiller

Date of installation

Location

Remark



(4) Lighting system 
4.1 Fluorescent lamp

(1)
Lamp

(2)
Ballast

(3)
Cover

(4)
Lamp per 
Luminary

(5)
Number of 
Luminary

(6)
watt per lamp 

(watt/luminary)

(7)
Ballast lost 

(watt/luminary)

(8)
Total power 

(watt)

(9)
Opeating hour 

(hr/day)

Fluorescent lamp [ ] Hang [ ] Bare
58 watt 1 ] Recess [ ] Opal

[ 1 Others [ ] Prismatic
t ] Others

Fluorescent lamp [ ] Hang t ] Bare [ ] 36 watt [ ] 36 watt
‘

36 or 40 watt [ ] Recess [ ] Opal t ] 40 watt t ] 40 watt
t ] Others [ ] Prismatic

[ ] Others

Fluorescent lamp [ ] Hang t ] Bare
32 watt [ ] Recess [ ] Opal

[ 1 Others [ ] Prismatic
[ ] Others

Fluorescent lamp 1 1 Hang 1 1 Bare [ ] 18 watt [ ] 18 watt
18,20 watt [ ] Recess [ ] Opal [ ] 20 watt [ ] 20 watt

[ ] Others [ ] Prismatic
[ ] Others

'
4.2 The improvement about the energy conservation



other lamps 78

(1)

Type of lamp

(2)

Number of lamp

(3)

Power

(watt'lamp)

(4)

Ballast loss 

(watt/lamp)

(5)

Total power 

(watt)

(6)

Operating hour 

(hr/day)

Incandescent

............... watt

............... watt

Tungsten and halogen lamp

............... watt

............... watt

Compact fluorescent

............... watt

............... watt

High pressure mercury lamp

............... watt

............... watt

Metalhide lamp

............... watt

............... watt

High pressure sodium lamp

............... watt

...............watt

Low pressure sodium lamp

............... watt

............... watt

(5 )  M o re  t h a n  5 kw  c o n s u m e d  e q u ip m e n t

Item S e t  1 S e t  2 S e t  3 S e t  A

T y p e  o f  a i r  c o n d i t io n e r

c a p a c i t y  (kW )

V o l ta g e  (V)

C u r r e n t  ( a m p e r e )

P h a s e

P o w e r  f a c t o r  (% )

E ff ic ie n c y  (% )

D a te  o f  in s ta lla tio n

L o c a tio n

R e m a rk



(6) Boiler 179

Item Set 1 Set 2 Set 3

Type of boiler

Designed capacity Steam presure

Evaporating rate

Outside figure

Width (m)

Length (m)

Height (m)

Diameter (m)

Heat transfer surface

Type of used fuel

Rate of fuel consumption

Efficiency (%)

Brand name

Date of installation

Location

Remark

(7) Heat recovery system

Type of heat recovery Condensate

Recovery

The heat or heating gas recovery Blow down 

systemCondenser Indoor Stack

Type of machine

Type/model

Number

Temperature of recovery

Percent of recovery

Brand name

Date of installation

Remark



ร Condensate using equipment 180

Name of machine autoclave Condensator Clothes dryer Roll iron machine Other

Type/model

Number

Pressure

Quantity

Brand name

Date of installation

Location

Remark



(9) Electrical generating 181

(9.1) Power generator

Item Set 1 Set 2 Set 3 set A
Type of engine

Brake horse power
rprn
Type of fuel

Stage of engine
Brand name '
Date of installation
Location

Remark



(9.2) Electrical generator 18

Item Set 1 Set 2 Set 3 Set 4

C apacity  (kW)

V oltage (V)

C urrent (am p)

Power fa c to r

rpm

Brand name

Date o f  installation

Location

Remade



(10) other eqipment 1 8 3

Type and name of machine Autoclave Water heater Distillation
equipment

Clothes dryer Other

Type/model
Number
Type of fuel
Quantity of fuel 
consumption
Brand name
Date of installation
Remark



4 .2  T h e  im p ro v e m e n t a b o u t the en ergy  c o n s e rv a tio n

N o . D e ta il o f  im p ro v e m e n t Im p ro v in g  p e r io d In v e s tm e n t

(b a h t)

S a v in g

R e m a rkS tart

D a te

E nd

D ate

T y p e  o f  en ergy N u m b e r V a lu e

(b a h t)

T o ta l

S ig n a tu re  o f  co o p e ra to r

(. .)
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TSIC CO DE 

Title o f b u ild in g  

N am e o f o rg a n iza tio n  

T ype  o f o rg a n iza tio n  

A d d re ss

Mistake num ber 145 P u t" - ■  in this line

Mistake num ber 146 Such as "Ministry or Department*

Mistake num ber 147 Such as "Energy Development and Promotion"

Mistake num ber 148 Such as "There are only three kinds of building " hospital, education

institute, and governm ent organization

E nergy da ta

Peak dem a n d  

E lectrica l energy 

T herm al energy 

Date o f da ta  reco rd ing  

Y ear o f construc tion  

Ed O ld bu ild ing  

Nam e o f  c o o p e ra to r ......................

kW

kW /year 

M illion M J/year

□  N ew  b u ild in g
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Y ear o f da ta  re co rd in g  

TSIC CO DE 

Nam e o f  organ iza tion  

Nam e o f b u ild ing  

N um ber o f bu ild ing  

Date o f reco rd in g  

A u d it b y  CO NSO RTIUM

Mistake num ber 149
Use the data เท latest year of recording

Mistake num ber 150
Write the name o f the building not organization

Mistake num ber 151
Suppose 01. 02. ... for the building which has no number

Mistake num ber 152
Consortium mean the name of auditor

□  O ld  b u ild in g  □  N ew  b u ild in g

1. Data o f area in b u ild in g

N um ber o f flo o r   floors

H e igh t o f  e a c h  floo r ....................... m

C ar p a rk  a rea  ....................... m

Total us ing  a rea  ....................... rn

A ir co n d itio n in g  area ....................... rn

T ransparen t area p e r overa ll a rea  ....................... %

A g e  o f  b u ild in g  ....................... ye a r
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2. E le c tr ica l e n e rg y  using

M is ta k e  n u m b e r 1 5 3  Use

the d a ta  o f organization

System

E nergy using (kwh) P ercen tage

Instrum ent Assesm ent

A ir  co n d itio n in g -

L ig h tin g -

O th e rs -

3. E nergy co n se rva tio n  in b u ild in g  e xce p t a ir cond ition ing  sfystem

No. M easure before  im proving a fte r im proving Unit

1 OTTV w /m 2

2 RTTV พ /ท า '

3 L ig h tin g  system  index W/m2

4. M easures o f  a ir  c o n d itio n in g  system

No. C a p a c ity  (ton) Type N um ber Total (ton) kw/tori

M is ta k e  n u m b e r 1 5 4

W rite the data o f ail improved 3ir conditioner
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S u g g e s tio n  fo r e n e rg y  conserva tion

M easures

Investm ent

(baht)

Saving S aving

(bah t)

kW h LOE GJ

1. A ir c o n d itio n in ig  system

1.1 H igh EER a ir  co n d itio n e r  rep lacem ent
/

2. Envelope system

2.1 Film co a ting

2.2 Insu lation tiling

2.3 C eram ic co a tin g

M i s t a k e  n u m b e r  1 5 5

kWh X 3 .6 /3 6 .6  =  LOE
f

M i s t a k e  n u m b e r  1 5 6  

kWh X 3 .6  '1 0 0 0  =  Gj

3. L igh ting  system

3.1 C o m p a c t flu o re sce n t re p la ce m en t

3.2 R e flec to r lu m in a ry  re p la ce m en t

M easures System Payback 
Period (year)

FIRR(% ) EIRR(% )

H igh EER a ir c o n d itio n e r  re p la ce m e n t A ir c o n d itio n in g -

Film coa ting Envelope -

Insu lation tiling Envelope -

C eram ic  coa ting Envelope -

C o m p a c t flu o re sce n t re p la ce m e n t L igh ting -

R e flec to r lum inary re p la ce m e n t L igh ting -

E lectron ics b a llas t re p la ce m e n t L igh ting -
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'
Vita

My name is Kua-anan Techato. I was bom on the first of April 1974 at Amphur

Muang, Yala province, i graduated in bachelor degree of engineering from mechanical
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engineering department, faculty of engineering, Price of Songkhla University in year

1995. Now I am a project engineer in the Energy Conservation Center of Thailand and 
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